Energy levels, line strengths, oscillator strengths, radiative decay rates and fine structure collision strengths are presented for sixteen-times ionized iron (Fe XVII). The atomic data are calculated with the AUTOSTRUCTURE code, where relativistic corrections are introduced according to the Breit-Pauli distorted wave approach. The calculations of atomic data for 89 fine-structure levels generated from eleven configurations 2s 2 2p 6 , 2s 2 2p 5 (3s, 3p, 3d), 2s 2 2p 5 (4s, 4p, 4d, 4f ) and 2s 1 2p 6 (3s, 3p, 3d) of the Ne-like Fe ion are presented. Fine structure collision strengths for transitions from the ground and the first four excited levels are presented at four electron energies: 75, 125, 175, and 250 Ry. These atomic structure data are compared with the available experimental and theoretical results.
Introduction
The most important parameters in atomic spectroscopy are the oscillator strengths and radiative decay rates. The obtained values for the oscillator strengths and radiative decay rates include some important information about the selection of relevant transitions, temperature and atomic concentrations. Many research and technology areas such as astrophysics, plasma physics, thermonuclear fusion researches and isotope separation by laser are based mainly on the atomic data and therefore many research groups have worked to obtain such useful data using atomic spectroscopy. Radiative decay rates and collision strengths are required for the spectral analysis and modeling of non-local thermodynamic equilibrium plasma. Oscillator strengths are also crucial for the study of laboratory and solar spectra [1] .
The sixteen-times ionized iron, Fe XVII, belongs to the neon isoelectronic sequence. The ground configuration of Fe XVII has a stable closed L-shell structure (neon core) rendering Fe XVII the dominant Fe ion species in many laboratory and cosmic plasma. Owing to its importance Fe XVII has also become a benchmark ion, and one of the most extensively studied for its spectral diagnostic potential in plasma-and astrophysics [2] . A number of works dealing with the atomic structure of Fe XVII exist in the literature. Loulergue and Nussbaumer [3] was the earlier to research theoretically the Fe XVII collision strengths and radiative transition probabilities for n = 3 and n = 4 configurations. Many other representative studies of the Fe XVII spectrum were conducted [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] .
The aim of this work is to use another method to do this research. We have calculated the line strengths, os- * corresponding author; e-mail: zc0921@sina.com cillator strengths, radiative decay rates, and fine structure collision strengths for Fe XVII by the Breit-Pauli distorted wave approach [15] [16] [17] [18] , and the results are compared with Ref. [9] . The atomic structure has been calculated for the 89 levels arising from the configurations 2s 2 2p 6 , 2s 2 2p 5 (3s, 3p, 3d), 2s 2 2p 5 (4s, 4p, 4d, 4f ) and 2s 1 2p 6 (3s, 3p, 3d). Collision strengths have been computed for transitions from the ground and the four first excited levels to all the levels. The incoming electron energies used in our calculations are 75, 125, 175, and 250 Ry. We chose more levels than in Ref. [9] , theoretically these calculations are closer to the experimental values.
Theory
AUTOSTRUCTURE code [18] describes the freebound electron and photon collision processes by use of the Breit-Pauli distorted wave method. The details of the theory about line strengths, oscillator strengths, radiative decay rates and fine structure collision strengths can be found in Refs. [15] [16] [17] [18] and we outline it concisely in present work.
The oscillator strengths (f ij ) and radiative rate (A ji , in s −1 ) for an electric dipole transition i → j are related by the following expression [15] :
A ji = (2.6774 × 10
where E j and E i are the lower and upper energy levels, respectively, expressed in units rydberg (Ry), and g i and g j are the statistical weight of i and j states, respectively. The electric dipole line strengths are defined by [18] :
and r p is the one-electron vectors. The fully-resolved partial collision strength is related to its corresponding T -matrix element by [18] :
where ν is a target state label; γ is the set of all other quantum numbers which defines the scattering; and ω γ (= ω γ ) is the total statistical weight of the scattering symmetry (viz. (2J +1) for the Breit-Pauli jK-coupling).
Calculation procedure
We have used eleven configurations: 1s 2 2s 2 2p 6 , 2s 2 2p
5
(3s, 3p, 3d), 2s 2 2p 5 (4s, 4p, 4d, 4f ) and 2s 1 2p 6 (3s, 3p, 3d) to study the atomic structure of Fe XVII. This set of configurations gives rise to 89 fine-structure levels listed in Table I (all at the end). The calculations have been performed using AUTOSTRUCTURE code [18] , where the wave functions are determined by diagonalization of the Breit-Pauli Hamiltonian using orbital calculated in the scaled Thomas-Fermi-Dirac-Amaldi potentials.
Results and discussion
4.1. Energy levels, line strengths oscillator strengths and radiative rates
In Table I , we list the energy levels and compare with the experimental data in Ref. [19] and with the results from GRASP in Ref. [9] . As shown in Table I , the percentage errors between our calculations and the NIST atomic spectra database [19] are no more than 0.5%, the results are in good agreement with the experimental data, and better than Ref. [9] generally.
In Table II , we present the oscillator strengths, line strengths and radiative decay rates for allowed electric dipole transitions beginning with the ground and the four first excited levels, which were calculated using AUTOSTRUCTURE [18] . Comparisons have also been made with our calculations and the results of other methods in Ref. [9] .
Collision strengths
We use the Breit-Pauli distorted wave approach (AU-TOSTRUCTURE code) [18] to study the electron scattering calculations in jK-coupling for the Fe XVII ion. We calculated the fine structure-collision strengths from the ground level (1s 2 2s 2 )2p 61 S 0 and from the first four excited levels 2p
to all other levels for electron energies from 75, 125, 175, and 250 Ry. The results of ours and Ref. [9] together are shown in Table III .
Conclusion
We have calculated the energy levels, oscillator strengths, line strengths and radiative decay rates for the Ne-like ion Fe XVII using AUTOSTRUCTURE [18] . We have used eleven configurations: 1s 2 2s 2 2p 6 , 2s 2 2p 5 (3s, , 3d ), yielding 89 fine structure levels. The atomic structure has been investigated using the AUTOSTRUCTURE code. We have compared our level energies, oscillator strengths and radiative decay rates with others results. We find that the agreement is much better for fine structure levels. We have further calculated fine structure collision strengths in the Breit-Pauli distorted wave approximation at four electron energies: 75, 125, 175, and 250 Ry. II Line strengths, S, oscillator strengths, f , and radiative rates, A, of Fe XVII for electric dipole transitions compared with Ref. [9] and relative differences ∆ to Ref. [9] . [9] and relative differences ∆ to Ref. [9] . II (cont.) Line strengths, S, oscillator strengths, f , and radiative rates, A, of Fe XVII for electric dipole transitions compared with Ref. [9] and relative differences ∆ to Ref. [9] . II (cont.) Line strengths, S, oscillator strengths, f , and radiative rates, A, of Fe XVII for electric dipole transitions compared with Ref. [9] and relative differences ∆ to Ref. [9] . 
